P
oisoning is one of the most common injuries and most frequent causes of emergency hospital admissions. It pervades all races, occurs at all ages, and remains one of the leading causes of unintentional injuries. 1 In 2015, unintentional poisonings caused 86 400 deaths globally with a mortality rate of 1.2 per 100 000 inhabitants. 2 Furthermore, the complications related to poisoning may lead to a permanent disability that requires long-term medical care and burdens the public health system. In low-and middle-income countries, unintentional poisoning sources include pesticides, kerosene, household chemicals, carbon monoxide, and drugs. 3 Also, the rising environmental contamination and occupational exposure (heavy metals, pesticides, solvents, paints, cleaning substances, and industrial gas emissions) are posing increasing risks for the occurrence and progression of unintentional poisoning. 4 Evaluating unintentional poisoning burden among the Chinese population is important for targeting its prevention and health care planning.
Previous research has estimated the prevalence and mortality of unintentional poisoning. Globally, the period from 2005 to 2015 has witnessed a 26.7% decrease in mortality and 15.3% decrease in disability-adjusted life years (DALYs) caused by unintentional poisoning. 1, 2 In China, unintentional poisoning was the 21st leading cause of mortality in 1990 but decreased to the 25th in 2010. 5 Moreover, the number of deaths attributable to unintentional poisoning dropped from 37 000 (in 2010) to 28 208 (in 2013) with mortality decreasing from 2.6 per 100 000 (in 2010) to 2.0 per 100 000 (in 2013). 5, 6 Although considerable data have been collected, data analysis for unintentional poisoning in China focusing on yearly trend and subgroup analysis is limited. [5] [6] [7] [8] [9] Therefore, our aim was to summarize the key findings from the Global Burden of Disease Study 2015 (GBD 2015), with regard to its data on mortality, prevalence, and DALYs lost because of unintentional poisoning from 1990 to 2015 in China. We conducted subgroup analysis by age, gender, and year. We also analyzed the main preventable risk factors that lead to burden of unintentional poisoning.
METHODS
This study was a secondary analysis of publicly available anonymized aggregate data. We accessed all data through the online visualization tool by the GBD 2015 group including mortality, prevalence, DALYs, years of life lost (YLLs), and years lived with a disability (YLDs) with 95% uncertainty intervals (UIs). 10 We also acquired percent change in unintentional poisoning between 1990 and 2015 from the GBD Web site. The main data sources included Disease Surveillance Points, Maternal and Child Surveillance System, Chinese Center for Disease Control and Prevention Cause of Death Reporting System, medical certification of causes of death for Macao and Hong Kong, and cancer registry data. 6 Briefly, the GBD study is a systematic effort to estimate health loss attributable to diseases, injuries, and risk factors by age, gender, and geography. The GBD study quantifies health loss with DALYs, a summary metric combining premature death (YLLs) and nonfatal health outcomes (YLDs).
11 The methods employed in the GBD study, including Cause of Death Ensemble in the death and YLL estimation, and the Disease Model-Meta Regression in nonfatal prevalence estimation, have been published elsewhere. [12] [13] [14] We determined age-standardized death rate and age-standardized DALYs with the GBD 2015 global standard population. 2 We identified cases of unintentional poisoning with International Classification of Diseases and Injuries, Tenth Revision, discharge diagnosis codes X40 to X49. 15 We plotted cause-specific trends in mortality rates and prevalence by age group, gender, and years. We estimated unintentional poisoning attributable to risk factors on the basis of risk factor prevalence and the association between the risk factor and risk of developing unintentional poisoning. We used comparative risk assessment to evaluate how much of the excess mortality and disability for unintentional poisoning observed in a given year can be attributed to past exposure to a risk.
11 All point estimates are reported with 95% UIs, which we derived from 1000 draws from the posterior distribution of each step in the estimation process. The UIs include uncertainty introduced by variable sample sizes, data adjustments for all-cause mortality sources, and cause-specific model specifications and estimation. 6 Table 1 provides an overall comparative view of all age deaths and prevalence attributable to unintentional poisoning from 1990 to 2015. The number of deaths from unintentional poisoning dropped from 43 601 (in 1990) to 22 274 (in 2015) with mortality rate falling from 4.1 per 100 000 (in 1990) to 1.6 per 100 000 (in 2015), a decrease of 61.8%. The prevalence of unintentional poisoning experienced a 51.5% downtrend from 87.9 per 100 000 in 1990 to 42.6 per 100 000 in 2015. However, a shift occurred between 2010 and 2015 with prevalence rising again from 39.0 per 100 000 in 2010 to 42.6 per 100 000 in 2015. Figure A (available as a supplement to the online version of this article at http://www.ajph.org) illustrates the trends of age-standardized death rate and prevalence for unintentional poisoning from 1990 to 2015 in China. For the entire duration of 1990 to 2015, the death rates and prevalence were notably higher in male than in female persons. Table 2 compares the number of DALYs, YLLs, and YLDs and the age-standardized rate of each for unintentional poisoning in 1990 and 2015 by gender. The agestandardized DALYs rate in both genders caused by unintentional poisoning has decreased largely, falling from 207.6 per 100 000 in 1990 to 65.7 per 100 000 in 2015. Overall, these metrics decreased by 64% from 1990 to 2015. We also noted that the decline in poisoning burden including DALYs, YLLs, YLDs, and their age-standardized rates in men were indistinguishable from those in women.
RESULTS

Disability-Adjusted Life Years
The comparison in age-specific death rates and prevalence between 1990 and 2015 are illustrated in Figure B (available as a supplement to the online version of this article at http://www.ajph.org). The group younger than 5 years had the greatest reduction between 1990 and 2015 with death rate dropping from 6.5 per 100 000 to 1.1 per 100 000. For Chinese people aged 5 years or older, the death rates reduced 1 to 2 times for each age group between 1990 and 2015. We noted high heterogeneity in terms of the falling prevalence. Moreover, rising death rates and prevalence have occurred for unintentional poisoning along with age. Estimates for prevalence, death rates, YLL rates, YLD rates, and DALY rates for all age groups in 2015 are provided in Table A (available as a supplement to the online version of this article at http://www.ajph. org). Except for children younger than 5 years, the prevalence and death rates displayed substantial or slight increase along with age. The YLD rates increased steadily with age, whereas DALY rates and YLL rates varied among different age groups. Table 3 shows the percentage of DALYs attributable to risk factors of unintentional poisoning by gender, year, and age group. The period from 1990 to 2015 has witnessed a shifting contribution of alcohol and drug use and occupational risks of unintentional poisoning. While the proportion of occupational risks was decreasing, the proportion of alcohol and drug use was increasing steadily. From adolescence to middle age, occupational risks made an important contribution to the cause of DALYs related to unintentional poisoning. By contrast, occupational risks made less of a contribution for people older than 60 years. The proportional differences of occupational risks of unintentional poisoning among people aged 15 to 45 years were quite small, whereas during this period the proportion from alcohol and drug use became larger with age and peaked among people aged 45 to 55 years. For people older than 60 years, the contribution from alcohol and drug use was large whereas the contribution from occupational risks was negligible.
Risk Factors
DISCUSSION
We summarized the burden and trends of unintentional poisoning in China from 1990 to 2015. In particular, the standardized methods for estimates of metrics used in the GBD study allowed us to make comparisons on a global level. We determined that the overall age-standardized death rate for unintentional poisoning in China decreased from 1990 to 2015. One potential reason for the mortality decrease is that the accelerating urbanization makes high-quality health care and basic infrastructure accessible to a larger Chinese population. Through the Internetbased surveillance system run by the Chinese Center for Disease Control and Prevention, early detection of acute poisoning cases led to a coherent response. 5 By contrast, constant and upward trends in mortality have been reported in other countries such as the United States and Israel. [16] [17] [18] Although the mortality of unintentional poisoning declined, the prevalence and absolute number of patients in all ages have been increasing again since 2010. The rise of the prevalence may be fueled by a rapid increasing rate of industrialization and thus an increase in the number and types of chemicals available. 19 Therefore, in spite of the lowering mortality, it is still of paramount importance to control unintentional poisoning in China.
The reduction of mortality rates of unintentional poisoning among those younger than 5 years in China is an extraordinary success. This reduction results from the improved maternal education and the economic growth. (In China, gross domestic product per capita increased by 668% from 1990 to 2013.) Specific preventive measures include higher intervention coverage and lower risks of child mortality such as indoor air pollution, child malnutrition, and water and sanitation. 20 Nevertheless, the group younger than 5 years still had the highest DALY rate and YLL rate in 2015. For children younger than 5 years with curiosity and hand-to-mouth behavior, a guarantee of intrinsic safety through engineering strategies is important. Recommended precautions include using unit-dose packaging and adaptors on bottles of liquid medication that serve as a needleless syringe and provide less content. 21 Poison prevention education can be provided during well-child contacts, when prescribing for families with children, and after poisoning events. 22 In
China, legislative coverage of interventions against unintentional child poisoning included removing toxic agents and establishing poison control centers. However, the use of child-resistant packaging of medicationswhich can markedly reduce unintentional child poisoning-still had no legislative support in China in 2013. 23 It is also worth noting that both prevalence and mortality increased with age, and culminated in people aged 80 years and older. This finding is roughly in line with the trend observed in the United States, where groups aged 25 to 34 years, 35 to 54 years, and 55 to 74 years all showed higher adjusted poisoning mortality rates than the group aged 15 to 24 years, and the group aged 0 to 14 years showed a much lower rate. 24 More research is warranted as to why this is occurring.
In 2015, we observed notable gender differences for percentage of risk factors accounting for total DALYs. One explanation for divergent percentages between men and women could be the high levels of alcohol consumption in men compared with women. The drinking rate in China was 4 times higher in men (58.3%) than in women (15.4%). 25 From 1990 to 2015, compared with the decreasing proportion of occupational risks, China faced challenges dealing with the ongoing risk of alcohol and drug use.
Findings from GBD 2010 study of China revealed that occupational risks in 2010 were no longer distinguishable from the G20 average, but in 1990 were worse than the G20 average. 3 (The G20 is the set of developed and developing countries identified as global agenda setters.) According to the latest reports from the National Health and Family Planning Commission of the People's Republic of China, the annual per-capita alcohol consumption of Chinese adults in 2012 was 3 liters, and the prevalence rate of harmful drinking among drinkers was 9.3%. 26 Rapid social and economic development, urbanization, increasing alcohol production, and alcoholic beverage commercials in the mass media all led to the growing alcohol consumption. 27 In Chinese culture, alcohol is a symbolic vehicle to construct social connections by establishing a happy and congenial atmosphere. 28 This can explain the gender difference as men are more engaged in social intercourse than women. It was also indicated that the highest percentage of alcohol and drug use accounting for total DALYs was mainly concentrated in the people aged between 40 and 60 years. This might be attributable to the fact that middle-aged people are more likely to gain higher social status and are more involved in social intercourse.
As for drug use, poisoning deaths include drug poisonings resulting from overdoses of drugs, being given the wrong drug, taking the wrong drug in error, or taking a drug inadvertently. 29 There has been a welldocumented increase in opioid prescribing with a concomitant 402% increase in individual use of prescription opioids between 1997 and 2007. 30 Also, uninformed and misinformed societal attitudes toward recreational use of prescription opioids may be a demand-side driver of the drug epidemic. Moreover, despite a popular belief that poisoning is a mere consequence of acute heavy alcohol or drug use, the finding by Yoon et al. suggested that poisoning results more from chronic substance use disorders and mood and anxiety disorders. 31 Greater symptom severity or availability of psychiatric medication could lead to higher risks for accidental poisoning in those with major mental health impairment. 32 Thus, promoting publicity against the hazardous drinking culture, controlling drug abuse and overdose, and effective treatment of mental illness are main preventions for unintentional poisoning.
Limitations
Although the GBD 2015 analytical method was based on the most comprehensive epidemiological data from the 1990 to 2015 period and used the latest statistical modeling techniques, it still has the following limitations. 1, 6, 33 First, the data do not indicate causal reasons behind decreases in mortality and prevalence. Second, using surveillance systems as the data source may not represent the overall prevalence and trend of poisoning in China. Moreover, the credibility of data between 1990 and 2015 may bring analysis error. The UIs provide readers with some information on the extent of the information available for China, but sometimes uncertainty could be underestimated such as unrecognized bias in published studies. 3 Finally, variables such as occupation, marital status, educational levels, and geographical location of the accident were not available for this analysis.
Conclusions
In view of the huge progress in reducing unintentional poisoning mortality in China, the agenda of addressing the upward trend of prevalence and alcohol and drug use will probably capture increasing attention. Continued attention to the ongoing emergency surveillance and response is a necessity. Public health action to reduce the burden of unintentional poisoning in China would need to be aimed at preventing poisoning from happening, controlling the widespread use of alcohol and drugs, and improving regulatory controls for hazardous chemical availability and access.
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